Recombinative events of the T cell antigen receptor (TCR) 5-chain gene were studied in 37 cases of peripheral T cell lymphoma (PTCL) 
examine the S locus. The 22 cases of aft PTCL displayed biallelic and monoallelic deletions; a monoallelic V61 J51 rearrangement was observed in 1 case and a monoallelic germ line configuration in 7 cases. The 5 cases of yS PTCL displayed biallelic rearrangements: the productive rearrangements could be ascribed to V61J51 joining in 3 cases and VJS1 joining in 2 cases according to the combined pattern of DNA hybridization with the appropriate probes and of cell reactivity with the TCR6-1, STCS-1, and anti-V62 monoclonal antibodies. In the VJ61 joining, the rearranged V segments were located between V61 and V62. Interestingly, in the third group of 10 cases of silent PTCL, 5 cases were found to have a TCR gene configuration identical to that in the TCRaft PTCL, as demonstrated by biallelic S gene deletion. These 5 cases were CD3 positive. The 5 remaining cases showed a monoallelic S gene rearrangement with a monoallelic germ line configuration in 4 and a monoallelic deletion in 1. Four of these cases were CD3 negative, which was consistent with an immature genotype the TCR commitent of which could not be ascertained.
Introduction
The T cell antigen receptor (TCR)' is the antigen specific surface molecule characteristic ofT cells. Two types ofTCR, desig-1. Abbreviations used in this paper: D, G, R, deletion, germline, rearrangement configuration; PTCL, peripheral T cell lymphoma; TCR, T cell antigen receptor. nated a(3 and 6y, have been described (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . Both are heterodimeric molecules expressed in association with the CD3 protein complex (1, 10) . The majority of T cells bear TCR af3 which is responsible for MHC-restricted antigen recognition (1) . These T cells include two mutually exclusive subsets expressing either a CD4' CD8-or a CD4-CD8' phenotype. A minority of T cells bear TCR 'yS whose recognition specificity is still under investigation (1 1). Most 'y T cells express the CD4-CD8-phenotype (12) . The TCR 6 locus, which has been recently characterized (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) , is located within the TCR a locus on chromosome 14 and is flanked by Va segments on its 5' side and by Ja segments on its 3' side. To date, one Cb, three J6, three DS, and six VS segments have been reported (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) .
As a model for lymphoid differentiation, leukaemias and lymphomas in humans have provided much information for the elucidation ofthe developmental hierarchy among TCR genes. The TCR S gene undergoes rearrangements and/or deletions (28-40) which might constitute the earliest recombinative event in T cell differentiation (30, 32) .
In contrast to numerous studies of the TCR 6 gene configuration in T cell lymphoblastic malignancies (28-36, 38, 40) , few cases of nonlymphoblastic T cell lymphomas have been investigated (37, 40, 41) . In this study, using five different probes, we have examined the organization of the TCR S gene in a large series of peripheral T cell lymphomas (PTCL). The phenotype of these cases, which has been previously reported (42) DNA probes. Immunoglobulin and TCR-fB genes were studied with JH and C,, probes, as previously reported (43) .
The TCR-6 gene restriction map is shown in Fig. 1 Rearrangements and deletions of the TCRb gene were defined in this study according to previously reported criteria (30) . When the germ line band had the same intensity as the control with no additional band, both alleles were considered in germ line configuration (GG); an additional band showed a rearranged allele (RG). When the germ line band was not visible, the 3 segment was deleted either on both alleles (DD) or on one allele (RD), depending upon the presence or absence of an additional band. When the germ line band showed a decreased intensity compared with the control, the 3 segment was either in a DG or RG configuration depending upon the absence or presence of an additional band. Finally, both alleles could have rearranged (RR).
Results TCR af3 PTCL. 22 cases expressed the TCRa# and most were ascribed to the diffuse mixed or diffuse large cell histologic subtype (Table I Table I .
In all 5 cases, biallelic rearrangements (RR pattern) were detected with the Jb 1 probe in Bam HI and Hind III digests (Fig. 3) . In cases 23, 24, and 26, a Vb1 J I rearrangement was observed using the V3 1 and Jb 1 probes (Fig. 3) . The other allele of these cases as well as the two alleles of cases 25 and 27, displayed a V61 segment in germ line configuration whereas the V62 segment was deleted as shown by hybridization with the V62 probe. Therefore, the J61 rearrangement did not involve either the Vb 1 or the V62 segment; neither was the Vb3 segment involved in these J6 1 rearrangements since the C6 probe (which detects V63 rearrangement [48] ) revealed only germ line bands in Bam HI digests.
The TCR -y gene had rearranged in the five cases (Fig. 3) , while the immunoglobulin JH gene was in germ line configuration and the TCR ,B gene had rearranged in 2 out of 5 cases (Table II) .
TCR silent PTCL. 10 cases expressed neither the af nor -yTCR and most were ascribed to the diffuse large cell histologic subtype (Table I) Months.
In 5 cases, TCRO biallelic deletion was demonstrated by using the VA 1, JO 1, J02, and CO probes (DD pattern) (Fig. 4) .
In the 5 other cases, a monoallelic rearrangement (RD or RG pattern) involving either the Jb1 (cases 29, 35, 37) or the JO2 segment (cases 34, 36) was detected with the Jb1 and JO2 probes (Fig. 4) . When the JO 1 segment was rearranged, the JO2 segment was in germ line configuration (Fig. 4) . When the J02 segment was rearranged, the Jb1 segment was deleted. Using the VAl probe in Hind III digests, the VAl segment was shown to be rearranged in a VO lJb 1 joining in 3 cases with a 12-kb band and in a Vbl JO2 joining in 2 cases with a 7.3-kb band (Fig. 4) . In all these 5 cases, the CA segment was in germ line configuration as shown by the CO probe.
All 10 cases had rearranged the TCRy locus as detected by the Jy 1 probe, while the JH gene was in germline configuration in all cases and the C: gene had rearranged in 8 out of 10 cases (Table III) .
Discussion
We have analyzed the recombinative events involving the TCR 6 locus in 37 cases of PTCL. These were categorized into 3 phenotypic groups according to TCR expression. 22 (33, 35) and T cell clones (48, 49) expressing the TCR af. During differentiation, whether the TCR 0 and a genes rearrange successively in a single pathways or in two different pathway remain , controversial (50) (51) (52) . In our series of f PTCL, most alleles, i.e., 36/44, were deleted, which precludes any conclusion regarding the status of the 0 gene before a gene rearrangement. Thus, the deletion could involve a 6 gene either in germ line configuration or when rearranged.
The 5 cases of TCR yO PTCL had a biallelic TCR 0 rearrangement (RR). All 5 cases had a peculiar clinical presentation clearly distinct from TCRa3 and silent PTCL. 1 case was a midline granuloma evolving into a PTCL (46) and 4 cases were hepatosplenic PTCL, 2 of which we recently reported as a new entity (47) . The tropism of malignant y T cells for the sinuses ofspleen, bone marrow, and the sinusoids ofthe liver is remarkable with regard to the preferential localization in the splenic red pulp of their normal counterpart (42) . In this report we have extended the study ofthe genotypic configuration ofTCR genes to 5 cases of TCR yO PTCL and the V and J segments involved in the TCRO rearrangement have been characterized. 3 of the 5 cases displayed a productive VAl JO 1 rearrangement which has been reported as the most frequent pattern in T ALL and T lymphoblastic lymphomas expressing the TCR yO (33) (34) (35) . The OTCS 1 '/anti-V62-phenotype of the lymphoma cells (47) was in agreement with the genotypic findings and has been reported as that of the major subset of 'yO T cells in normal thymus and spleen (54) . The TCRb productive rearrangements in the other 2 cases also involved the JO 1 segment. However, The third group of 10 patients consisted of TCR silent PTCL (Table IV) . Their clinical and morphological characteristics were similar to those of TCRafl PTCL. 5 of these displayed a TCR genotype identical to that in the group of TCR a/3 PTCL, namely a biallelic TCRb deletion with a TCRf3 rearrangement. In addition, the deletion of V6I embedded in the Va pool indicated a Va-Ja rearrangement. Therefore, the lymphoma cells seemed to be committed to TCRa#3 expression. In addition, they were CD3' on tissue sections. The FIFl status could be explained in two ways: either the level of fi chain expression was below the detection threshold of the immunostaining or nonproductive rearrangements or a translational dysregulation prevented the ,3 chain synthesis. Northern blot analyses were not performed because of insufficient material. The possibility that some of these 5 PTCL consisted of a clearly defined clinical, morphological, and molecular entity whereas TCRafB and silent PTCL had a similar presentation.
